This study provides a comprehensive analysis of USDA Forest Service litigation from 1989 to 2008. Using a census and improved analyses, we document the final outcome of the 1,125 land management cases filed in federal court. The Forest Service won 53.8% of these cases, lost 23.3%, and settled 22.9%. It won 64.0% of the 669 cases decided by a judge based on cases' merits. The agency was more likely to lose and settle cases during the last 6 years; the number of cases initiated during this time varied greatly. The Pacific Northwest region along with the Ninth Circuit Court of Appeals had the most frequent occurrence of cases. Litigants generally challenged vegetative management (e.g., logging) projects, most often by alleging violations of the National Environmental Policy Act and the National Forest Management Act. The results document the continued influence of the legal system on national forest management and describe the complexity of this litigation.
T
he US Department of Agriculture Forest Service manages the National Forest System for multiple uses. The agency's managers must balance diverse uses, including timber production, recreation, grazing, wildlife habitat diversity, and water quality on behalf of and for the benefit of the public. When conflicts emerge over the Forest Service's land management decisions, stakeholders often use the federal court system to address their concerns. This has become increasingly prevalent since the 1960s and 1970s when federal courts expanded citizens' and advocacy groups' right to sue and the US Congress enacted numerous environmental statutes (Shapiro 1995) .
Judicial review of the Forest Service's land management decisions ensures that the agency sufficiently accounts for "the various factors and policies Congress intended to be implemented" (Buccino et al. 2001, p. 2) . However, as Baldwin (1997, p. 2) described, "Since the 1980s, critics have asserted that…[litigation is] stopping or unacceptably slowing the decisionmaking processes and the use of the federal lands and resources…."
In 2006, we published the first comprehensive analysis of Forest Service litigation in the Journal of Forestry. The article provided "a foundation for Forest Service land management litigation discussions" by providing "policymakers, land managers, and stakeholders with an accurate account of 14 years of litigation" based on data, rather than anecdotal information (Keele et al. 2006, p. 201) . In this article, we expand the temporal scope to 20 years, revise and improve the analysis of case outcomes, and provide a first-of-its-kind comprehensive examination of agency success when sued under different statutes. After discussing recent research on how laws and litigation affect the Forest Service, we describe our revised final case outcome coding and then document how the Forest Service has fared in litigating land management cases during these 20 years.
USDA Forest Service Legal Research
Since the early 1980s researchers have analyzed Forest Service litigation as part of larger environmental litigation studies (e.g., Wenner 1982 , Wenner and Dutter 1988 , Alden and Ellefson 1997 , Snape and Carter 2003 . Starting with Jones and Taylor's 1995 study, researchers (e.g., Malmsheimer et al. 2004 ) and advocates (e.g., Carter et al. 2003) have analyzed Forest Service litigation. Since our first article was published, others have greatly expanded our understanding of how laws affect the management of the National Forest System and litigation based on those laws. For example, research during the last 6 years has examined the following:
• Effects of laws, such as the National Environmental Policy Act of 1969 (NEPA), on the management of national forests , 2010a , 2010b , Cerveny et al. 2011a , 2011b , Freeman et al. 2011 , Predmore et al. 2011 );
• Forest Service administrative appeals and participants in that process (Laband et al. 2006 , Westcott 2006 , Scardina et al. 2007 );
• Forest Service litigation based on specific statutes, such as NEPA (Broussard and Whitaker 2009, Miner et al. 2010) , The Wilderness Act (TWA) and Wild and Scenic Rivers Act (WSRA) (Malmsheimer et al. 2008) , and the Equal Access to Justice Act ; and
• Participants involved in Forest Service litigation (Portuese et al. 2009 ).
In addition, for the first time, researchers have used data from Forest Service litigation to address a question in the political science subdiscipline of judicial politics: whether judicial ideology affects judges' decisions to publish their opinions ).
This article builds on this research and provides a foundation for understanding all Forest Service land management litigation. By using a more refined coding scheme of case outcomes and judges' decisions on statutory compliance, it provides the most comprehensive analysis yet of agency success in these cases.
Methods
We analyzed all federal court cases filed from Jan. 1, 1989 to Dec. 31, 2008 , and completed by Dec. 31, 2010 , in which the Forest Service was a defendant in a lawsuit challenging a land management decision. The case completion date of Dec. 31, 2010, provided time for cases initiated during the later years of this 20-year period to conclude. Following Keele et al. (2006, p. 197) , we categorized land management cases to include "all cases in which the plaintiff 1) argued that a Forest Service decision affecting the use, classification, or allocation of a resource violated the law, and 2) sought a court order directing the Forest Service to change its management decision."
We expanded the database compiled by Keele et al. (2006) to include cases initiated by Dec. 31, 2008, and used their three-step cross-checking method to locate cases and obtain case documents. This allowed us to examine both physical and electronic court records, ensuring the most complete case database possible. We read and coded two documents: the docket sheet and one of the following: for cases decided by the court, the judicial opinion; for settled cases, the courtapproved settlement; or for other cases, the notice of withdrawal or the stipulation of voluntary dismissal. We also read and coded the aforementioned documents for cases that were appealed to the US Court of Appeals and US Supreme Court. In accordance with Keele et al. (2006) , we coded each case for its initiation and completion year, Forest Service region and US Court of Appeals circuit location, case characteristics (including purpose of the lawsuit, primary management activity challenged, and statutory basis), and final outcome. We coded the cases' final outcome into three mutually exclusive categories (two of which included subcategories):
Forest Service Win. We coded cases as a Forest Service win, if the final outcome of the case was based on either of the following:
• Forest Service Win by Judicial Decision. Cases where a court ruled on the merits of the plaintiff's case and found that the Forest Service had not done anything incorrectly.
• Forest Service Win by Other Disposition. Cases where (1) a court dismissed the case on procedural grounds, (2) the plaintiff withdrew the case before a judge decided on the case's merits, (3) the plaintiff terminated the case after a judge denied the plaintiff's request for a preliminary injunction, or (4) the court dismissed the case after the plaintiff and defendant agreed to a stipulation for voluntary dismissal. 1 Forest Service Loss. We coded cases as a Forest Service loss, if the final outcome of the case was based on either of the following:
• Forest Service Loss by Judicial Decision. Cases where a court ruled on the merits of the plaintiff's case and found that the Forest Service had done anything incorrectly.
• Forest Service Loss by Other Disposition. Cases where (1) the Forest Service withdrew its plans for a project or forest plan or (2) the court ruled against the Forest Service on procedural grounds.
Settlement.
We coded cases as a settlement, if the parties agreed to a court-approved stipulated agreement to settle their dispute.
This coding scheme retains the benefits of a conservative count of losses by judicial decision, because if the court found that the Forest Service did anything incorrectly, the case was coded as a loss; however, the new subcategories allowed us to differentiate more clearly and precisely (than in Keele et al. 2006 ) between the variety of ways to win and lose a case. In addition, whereas nonjudicial decision wins and losses are important, a major benefit of this refined coding is that it allowed us to account for and describe those cases in which a judge ruled on the merits of the case.
Management and Policy Implications
Litigation plays an important role in the USDA Forest Service management of the National Forest System. Recent legislative initiatives to amend the Equal Access to Justice Act (codified at 28 U.S.C. § 2412 and 5 U.S.C. § 5045), which provides for reasonable attorney fees and court costs to some qualifying parties prevailing in litigation when the federal agency cannot demonstrate that its legal position was substantially justified, illustrate legislators' and constituents' concerns over the use of litigation to change managers' land management decisions. This article provides forest managers, stakeholders, and policymakers with accurate information, based on a census of 20 years of land management cases, to guide management and policy debate and choices. Our findings indicate that the Forest Service wins nearly two of every three cases decided by judges and reveal that judges usually decide that plaintiffs have not carried their burden of demonstrating that the agency failed to comply with its legal mandates or are entitled to the relief they requested. The increasing settlement of land management litigation, however, demonstrates that agencies and the US Department of Justice regularly decide that it is more advantageous to resolve proceedings through mutual agreement than to have a judge decide the outcome of a controversy. These and other findings provide important information on the complexity of land management litigation. 
Results

Plaintiffs
Trends over Time
Analyzing cases by the year in which they were initiated revealed that the litigation against the Forest Service generally increased from 1989 to 2000; however, since that time the number of cases commencing each year has varied greatly ( Figure 2A ). Plaintiffs initiated an average of 56 cases per year against the agency during these 20 years, with a high of 101 cases in 2004.
When one looks at cases based on the year in which the case was actually completed, in each year before 2001, the Forest Service won more cases than it lost and settled; i.e., the number of wins was greater than the number of losses plus settlements ( Figure 2B ). Since then, it only did so three times (in 2002, when it won 58.2% of cases; in 2009, when it won 54.7% of cases; and in 2010, when it won 60.6% of cases). The agency had its worst year in 2007, when it only won 29 (38.2%) cases, lost 30 (39.5%) cases, and settled 17 (22.4%) cases.
Location of Cases
Forest Service Region. Although Region 6 (Oregon and Washington) contains only 12.8% of the National Forest System (see Malmsheimer et al. 2004 ), more than one-fifth (21.9%) of all litigation occurred there. Excluding cases that affected the entire country, categorized as "national" in 
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The year case closed. 65.8% of all Forest Service cases during these 20 years, more than five times more cases than the Tenth Circuit, which has the second largest percentage of Forest Service land ( Figure 5 ). The agency was most successful in the cases located in the Seventh Circuit, where it won more than 80% of the 42 cases. The Forest Service lost the highest percentage of cases in the Second Circuit; the circuit only decided seven cases. The Ninth (48.5%) and the Eleventh (47.8%) Circuits were the only circuits where the agency won fewer than half of all cases. The agency settled the highest percentage of cases in the Fifth Circuit, although the circuit only decided eight cases.
Case Characteristics
We were unable to obtain complete documentation for 138 (12.3%) cases because (as we explained in Keele et al. (2006, p. 199 Purpose of Suit. To understand the purpose behind land management litigation, we used the methods in our original article to classify each case's purpose as either less resource use or greater resource use. "For example, if a recreation outfitter brought a lawsuit to prevent the Forest Service from conducting a timber sale in an area used by the outfitter, we classified the purpose of the lawsuit as 'less resource use.' If a recreation outfitter brought a lawsuit to prevent the Forest Service from decreasing the number of special-use permits available to outfitters, we classified the purpose of the lawsuit as 'greater resource use'" (Keele et al. 2006, p. 199) . More than three-quarters (78.9%) of all plaintiffs that sue the Forest Service sought less resource use within the National Forest System (Figure 6 ). The Forest Service won 415 (49.1%) of these cases, lost 229 (27.1%) of these cases, and settled 202 of these cases (23.9%). The Forest Service won more (69.5%) of the 226 cases in which the plaintiff sought greater resource use within the national forest, losing only 12.8% of these cases and settling only 17.7%. Management Activity Challenged. We coded cases into 17 mutually exclusive categories based on the primary purpose of the land management activity that was challenged in the lawsuit. Figure 7 shows the 10 management activities that were challenged by plaintiffs in 3% or more of cases. Vegetative management (i.e., logging [the term used in Keele et al. 2006] and salvage management cases accounted for more than 40% of all challenged management activities, and the agency was most likely to settle these cases. Of the other management activities noted in Figure Eighty-two statutes govern the Forest Service's land management decisions (Floyd 2002) . Plaintiffs alleged that the agency violated 57 of these statutes in the cases we were able to code for statutory basis. Although 412 of these cases involved allegations that the Forest Service only violated one statute, our results revealed the prevalence of multiple statutory allegations: cases involved on average two statutes and the maximum number of statutes plaintiffs alleged the Forest Service violated in any one case was eight (and that case settled).
Whereas plaintiffs often alleged multiple statutory violations, judges usually decided that the agency complied with all statutory requirements; the agency won 64.0% of all cases decided by a judge or panel of judges. In fact, we found that judges never ruled that the agency violated more than three statutes in a case.
Our analysis disclosed that the Forest Service was more likely to win on some statutes. Table 1 lists the 10 most frequently litigated statutes by number of cases and final case outcome by statute. It shows, for example, that plaintiffs alleged that the agency violated NEPA in 71.5% percent of cases (column 2). Of these cases, 445 cases (61.9%; columns 3-6) involved a judicial decision on the merits of the alleged NEPA violation and 274 cases (38.1%; column 7) did not involve a judicial decision (i.e., cases in which the final outcome was a Forest Service win by other disposition, a Forest Service loss by other disposition, or a settlement). Of the 445 decisions on the merits, judges found that the agency complied with NEPA in 272 cases (61.1%; column 4), violated NEPA in 137 cases (30.8%; column 5), and complied with NEPA but violated another statute involved in the lawsuit in 36 cases (8.1%; column 6). Thus, although the agency only won 61.1% of cases involving NEPA, judges actually found the agency complied with its NEPA obligations in 69.2% (columns 4 and 6) of all cases involving the statute.
Because NEPA and NFMA are involved in so many cases, the Forest Service's success rates in cases involving judicial dispositions (61.1 and 60.5% [column 4], respectively) on those statutes is close to the agency's success rate in all cases (64.0%) decided on their merits. The agency was more likely to win cases involving a constitutional law (91.7%) claim and was more likely to lose cases based on TWA (45.8%) and the Endangered Species Act of 1973 (ESA) (51.8%). An examination of judges' decisions on the agency's compliance with individual statutes (columns 4 plus 6 in Table  1 ), rather than on judges' decisions on cases as a whole (just column 4), reveals that judges decided that the agency successfully complied with its statutory obligations more than 9 of 10 times when it involved alleged constitutional (95.9%), Multiple Use and Sustained Yield Act (94.5%), and Clean Water Act (91.9%) violations. Our revised coding scheme also allowed us to analyze statutory interaction: how the Forest Service performed or managed when judges ruled on a combination of statutes. Because plaintiffs most often alleged that the Forest Service violated NEPA, NFMA, and ESA, we focused our analysis on the complexities of cases involving these three statutes. Plaintiffs alleged both a NEPA and NFMA violation in 277 (41.4%) of the 669 judicially decided cases during these 20 years, and the Forest Service won 165 (59.6%) of the 277 cases involving these two statutes (Table 2). Plaintiffs alleged both a NEPA and ESA violation in 80 (28.9%) cases, and the Forest Service won 41 (51.3%) of these cases. In addition, the Forest Service was challenged in litigation involving both NFMA and ESA in 54 cases overall (19.5%); the Forest Service won 25 (46.3%) of those cases.
A win by judicial decision in our coding scheme indicated that the Forest Service complied with all the statutes litigated in the case. Therefore, to understand how statute interaction affected judges' decisions, we focused the rest of our analysis on the cases the agency lost, because judges in these cases may have ruled differently on each statute. For example, analyzing the 112 judicial losses involving both NEPA and NFMA (derived from the number of these cases the Forest Service lost in column 2 of Table 2 ), revealed that the agency performed slightly better in fulfilling its NFMA obligations than its NEPA obligations, complying with NFMA in 34 (31.8%) of the 107 NEPA/NFMA losses where judges ruled on the NFMA claim, compared with complying with NEPA in 29 (26.4%) of the 110 NEPA/NFMA losses where judges ruled on the NEPA claim. Table  3 documents the interaction between these two statutes and the table's notes explain how the agency's compliance with each statute can be calculated. As the table specifies, judges ruled the agency violated both NEPA and NFMA in 48 cases. In 6 cases, judges ruled that the agency complied with both statutes but violated another statute(s) involved in these cases. In 28 cases, judges found that the Forest Service violated NEPA but successfully defended the NFMA claim, and in 23 cases judges ruled that the agency successfully defended the NEPA claim but violated NFMA. The Forest Service also violated NEPA in 5 cases where judges failed to render a judicial decision on NFMA and violated NFMA in 2 cases where judges failed to render a judicial decision on NEPA.
An analysis of the 39 judicial losses involving NEPA and ESA reveals a different interaction between the statutes. In these cases, judges ruled that the agency successfully defended the ESA claim in 18 (48.6%) of the 37 NEPA/ESA losses where judges ruled on the ESA claim, but only successfully defended the NEPA claim in 11 (29.7%) of the cases where judges ruled on the NEPA claim (Table 4) .
The agency's compliance with ESA was even higher in the 29 NFMA/ESA losses (Table 5 ). In these cases judges ruled that the agency successfully defended the ESA claim in 16 (55.2%) cases but ruled that the agency successfully defended the NFMA claim in 12 (41.8%) of these cases.
The ESA results illustrate the importance of our analysis of statute interaction. Keele et al. (2006, p. 199 -200) , because "the APA is the legal basis for courts' reviews of every case, we coded the APA as a case's statutory basis when it was the only statute that plaintiffs said the Forest Service had violated." When only nonmutually exclusive statute coding was used, it appears that the agency is more likely to lose cases alleging an ESA violation. For example, Keele et al. (2006) reported that the Forest Service won only 50.0% of ESA cases and in Table 1 (of this article) we report that the Forest Service won only 51.8% of ESA cases. Yet, these results mask the agency's true compliance with ESA because under a nonmutually exclusive statute coding scheme, the agency's success on ESA claims in multistatute cases is based on its successful defense of both ESA and other statutes. However, when we examined the interaction of ESA with NEPA and NFMA (illustrated in Tables 4 and 5) , we see that the agency lost many of these multistatute cases on NEPA or NFMA, not on ESA.
Discussion
Our results demonstrate some of the difficulties in utilizing results from litigation-based research based on aggregating cases over long time periods and how responsive results can be to changes in study initiation and end dates. As Table 6 illustrates, the Forest Service's success in litigation from 1989 to 2002 differs dramatically from the agency's success in cases decided from 2003 to 2008. It also demonstrates that although some of the agency's decrease in wins can be attributed to increased losses, most of the decrease was attributed to increases in settlements, providing evidence of the increased use of settlements by the Forest Service and the Department of Justice (which manages US agency litigation) and demonstrating the importance of settlements as a dispute-resolution tool that policymakers, stakeholders, and researchers interested in Forest Service litigation cannot ignore.
The longer time horizon revealed that the general rise in the number of lawsuits discussed in Keele et al. (2006) did not continue in the later 6 years of this study. Some of the fluctuation during this time may be contextual. Litigation is based on projects and appeals. Therefore, fluctuations in the number of projects and appeals influences the number of potentially litigable Forest Service actions. Unfortunately, analyzing this context is difficult because of the lack of publically accessible aggregate project and administrative appeal data for these 20 years (this was one of the reasons for the creation of the Forest Service's PALS [Projects, Appeals, and Litigation] database in 2007) and is why future research examining this context would be a valuable contribution to our understanding of the relationship between projects, administrative appeals, and litigation trends.
Spatially, Region 6 remained the most litigious of the Forest Service's regions, and Malmsheimer et al. (2004) . More importantly, it documented the Forest Service's lack of success in the Ninth Circuit compared with that in the other circuits: the agency only won 48.5% of Ninth Circuit cases, whereas it won 63.9% of non-Ninth Circuit cases. This disparity may be based on the nature of the agency's resources or quality of its environmental analyses in this circuit or the competence of the circuit's plaintiffs. Because this research analyzed the final outcomes of cases, it also raises the question for other research of whether differences in the Ninth Circuit and other circuits are based on court level and/or spatial variability (e.g., some Ninth Circuit district courts may be more liberal and proenvironment than others). The Forest Service's lower success rate in cases where plaintiffs advocated for less resource use (generally initiated by environmental groups [see Portuese et al. 2009 ]) compared to cases where greater resource use was advocated for was not unexpected; the trend appeared in our 2006 analysis. We hypothesize that the difference is based on two factors. First, there are differences in the number and purposes of statutes available to plaintiffs seeking less resource use. Not only are there more statutes available to those suing for less resource use but also these statutes were written to address deficiencies in public participation processes (e.g., NEPA) or to provide additional protection for threatened species (e.g., ESA) and scarce resources (e.g., NFMA, TWA, and WSRA).
Thus, environmental groups suing the Forest Service for less resource use, not only have more statutes available to them than groups seeking more use of national forest resources, but they also have more statutes that relate directly to the purposes of their organizations available to them. Second, many of these statutes also contain significant procedural requirements (e.g., NEPA and ESA). Because judges regularly rule on whether federal agencies and others followed proper procedures, it seems likely that judges are more familiar with these types of challenges to agency actions and may be more comfortable ruling on procedural challenges.
Vegetative management, or logging (as we described them in Keele et al. 2006) , projects continued to be the dominant type of management activity involved in Forest Service land management litigation, representing nearly three times more cases than any other type of management activity. This is not surprising and likely to continue, given the results of research on administrative appeals (which are required before litigation can occur), that indicates that projects involving vegetative management are more likely to be appealed regardless of other characteristics (e.g., Jones and Taylor 1995, Laband et al. 2006) . What is surprising is the relatively equal distribution of litigation based on other management activities. This suggests that litigants are dissatisfied with a wide variety of Forest Service land management decisions.
Our unique analysis of cases' statutory bases allowed us to examine the Forest Service's success rate on each statutory claim and greatly improved our understanding of Forest Service litigation. For example, we learned that judges usually decide that the agency has successfully defended all statutory claims: the agency's won 64.0% of all cases decided by a judge or panel of judges. Thus, although intuitively it seems reasonable to assume that plaintiffs would claim violations of multiple statutes to improve their chances of winning, judges rarely find that all statutory claims are meritorious. Our analysis of statutory interaction disclosed the complexity of judges' rulings in the cases the Forest Service lost involving multiple statutory violations. We documented that in all three types of statute interaction cases we examined, judges found the agency violated its statutory obligations for both statutes in less than half the cases (45.7% of NEPA/ NFMA cases, 34.7% of NEPA/ESA cases, and 24.1% of NFMA/ESA cases) (Tables 3-5). Our results also revealed that in some cases, such as those involving NEPA/ESA losses and NFMA/ESA loses, judges found the agency was much more likely to comply with its obligations under one statute (ESA in these losses) than another statute. Importantly, this result reveals greater nuance than that implied by the analyses of Keele et al.'s (2006) and our Table 1 , which used a nonmutually exclusive statute coding schemethat the agency is more likely to lose on the ESA. These results indicate why researchers interested understanding natural resource agencies' success in litigation should adopt this methodology if they want to learn how often judges actually rule that agencies comply with their statutory obligations.
Conclusions
Our findings expand on and clarify the findings of Keele et al. (2006) . The expanded case outcome coding methodology allowed us to more completely document agency success in challenges to its land management, and our unique legal analysis allowed us to document the statutory complexity of these cases.
Our examination of Forest Service litigation for these 20 years has limitations. It aggregates events that occurred over 20 years and on more than 193 million acres. We fail to examine the uniqueness of each national forest management controversy litigated, which is significant, given the fact that nearly three of every four litigants in Forest Service litigation are involved in only one lawsuit (Portuese et al. 2009 ). In addition, court documents do not provide adequate information for determining litigation strategies, such as why nearly one-quarter of all appellate cases were withdrawn by the plaintiffs and/or the Forest Service.
However, our analysis reveals one critically important fact that would not be possible without such a long-term census of all cases: regardless of the administration managing our national forests (i.e., the G.H.W. Bush, Clinton, or G.H. Bush administrations), controversy over their management continues. The significant and widespread changes in uses of national forests during the past 20 years, many of which were initiated or hastened by litigation, suggests that the legal environment continues to be an important factor in deciding how these forests are managed and indicates why forest managers, stakeholders, and policymakers, who want to understand the impact of the current statutory framework for national forest management, require a methodologically sound analyses of cases.
Endnotes
1. Under a Stipulation for Voluntary Dismissal (SVD), the plaintiff and the defendant agree that the claim is dismissed with prejudice (which means the plaintiff cannot bring the claim again) or without prejudice (which means the plaintiff can bring the claim again in another lawsuit). Thus, a SVD ends the lawsuit but in some cases (SVDs granted without prejudice), the plaintiff can initiate another lawsuit based on the same claim. This research was based on the final outcome of the case according to court documents. Because SVDs resulted in the dismissal of the case, we coded these cases as Forest Service wins. However, it is important to note that some SVDs may have been the result of an out-of-court settlement where the plaintiff was able to obtain some or all of the relief requested. Given our data and the purpose of our research-to describe the final outcome of Forest Service land management litigation based on court documents-and the difficulty of learning the results of out-of-court proceedings, we did not analyze out-of-court agreements. 2. All cases were coded for as many case characteristics as possible. The lack of information about one characteristic did not exclude a case's inclusion in the coding of other characteristics.
